Background: Percutaneous catheter drainage has been widely accepted in infected necrotizing pancreatitis. Aims: We evaluated clinical safety and efficacy of ultrasound-guided percutaneous catheter drainage in patients with infected pancreatic necrosis. Subjects: Our prospective study included 44 patients who developed infection of peri/pancreatic necrosis. Of these patients, 25 cases received ultrasound-guided PCD study group) whereas 21 cases underwent surgery (control group). Intervention: On admission all patients were treated with fluid therapy, nutritional support, antibiotics, gastrointestinal decompression and analgesics. Ultrasound-guided PCD or surgery were performed in patients who suspected infection of necrotic collection.
Results:
In the study group PCD period was 30 (median) days (9-91, range). PCD was unsuccessful in 9 (36.0%) patients, who required eventually cross over to necrosectomy. All laboratory parameters (WBC, CRP, serum amylase, blood glucose, serum calcium) were improved after therapy compared to before therapy in both groups (p<0.05). The post treatment comparison showed the level of WBC, CRP, serum amylase and blood glucose in the study group were significantly lower than those in the control group (p<0.05). In PCD group recovery days of WBC, CRP was significantly decreased compared to control group (p<0.05). In study group incidence of new-onset organ failure, intraabdominal bleeding and incisional hernia significantly reduced than those in the control group (p<0.05).
Finally, the mortality rate in the study group was lower than control group and study group had shorter hospital stays compared to control group (p<0.05).
Conclusion:
Ultrasound-guided PCD can reduce the need of surgical treatment and step-up approach (PCD followed by surgery) may decrease mortality than primary necrosectomy by minimizing pancreatic injury.
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Introduction
Around 20 percent of acute pancreatitis develops necrosis of the pancreas or peripancreatic fat tissue with associated peripancreatic collections [1, 2] . Most of patients with sterile necrosis can generally be managed conservatively and the mortality rate is relatively low (12 percent) [1, 3] . Approximately 30 (range 14-62) percent of pancreatic necrosis, however, develop secondary infection which is associated with ongoing systemic inflammatory response syndrome (SIRS), sepsis and new-onset of organ failure. Thus those patients require aggressive intervention and surgical necrosectomy by laparotomy has been standardized treatment removing all infected necrosis. However, early necrosectomy carried high morbidityn (34-95%) and mortality (11-39%) because inadequate demarcation of necrotic tissue prevents surgeon to remove all debris, which is associated with secondary infection [4] [5] [6] .
In addition, early surgery may lead to vital tissue injury causing pancreatic juice induced bleeding. In 1998, Freeny and colleagues first introduced CT-guided percutaneous catheter drainage (PCD) in patients with infected pancreatic necrosis [7] . The rationale of this therapy is to temporize sepsis, delay surgical intervention and even reduce the need for surgery by draining liquefied necrotic collection. Since then many clinicians have reported CT or ultrasound-guided PCD in the management of pancreatic complications [8] [9] [10] [11] .
Ultrasound-guided PCD is a technique without radiation exposure and can be used in the ICU room since it is portable. Moreover, it has the advantage of real-time imaging. Therefore, we aimed to evaluate the safety and efficacy of ultrasound-guided PCD for patients with infected pancreatic necrosis in our tertiary care center.
Patients and Method

Study population
This prospective study included 274 consecutive patients with acute pancreatitis admitted to gastroenterology & abdominal surgery departments, Pyongyang Medical College of KIM IL SUNG University between 2017/1 and 2019/6. Diagnostic criteria for acute pancreatitis is as follows [12] . 
Clinical outcomes
Primary outcomes were changes in laboratory parameters (WBC, CRP, serum amylase, blood glucose, serum calcium) before and after therapy, recovery days of inflammatory parameters (WBC, CRP). Secondary outcomes were the incidence of complication, mortality and hospital stay.
Statistic analysis
Statistical analyses were performed using the Statistical 
Characteristics of patients
Changes in laboratory parameters before and aft er treatment in both groups
Changes in laboratory parameters before and after therapy in both groups were shown a; compared to before treatment, b; compared to control group, p<0.05 Table 2 : Laboratory parameters before and after therapy in both group (X ± SE). a; compared to control group, P<0.05 Table 3 : Recovery days of WBC and CRP (X ± SE). 2019; 2 (3 The interestingly incidence of all complications was significantly decreased in the study group except pancreatic fistula. Pancreatic fistula is one of the most complications associated with PCD technique, which closes spontaneously in several months. Today, there is general agreement that surgery in SNP should be performed as late as possible to decrease morbidity and mortality in necrotizing pancreatitis [21] . The third to fourth week after the onset of the disease is agreed as providing optimal operating conditions with well demarcated necrotic tissue present, thus limiting the extent of surgery to pure debridement and to only one single intervention. This approach decreases the risk of bleeding, minimises the surgery related loss of vital tissue, and thus reduces the rate of endocrine and exocrine pancreatic insufficiency. This theory is supported by the fact that incidence of major complications (new-onset organ failure, intraabdominal bleeding, diabetes mellitus, incisional hernia), mortality and hospital days were significantly decreased in PCD group.
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Conclusion
Ultrasound-guided PCD can reduce the need of surgical treatment and step-up approach (PCD followed by surge ry) may decrease mortality than primary necrosectomy by minimizing pancreatic injury.
